and -N-P-K compared to plants receiving complete (NPK) nutrient. The percent of males was higher in all deficiency treatments but the differences were not very striking since male percentage was relatively low (below 10) in all cases. In most deficiency treatments, roots of infected plants showed higher concentrations of N, Ca and Mg than roots of noninfected plants of the same treatments. Also, with some exceptions, P concentration was higher and K concentration was lower in nematode infected plants.
Several reports indicate that the rate of development and perhaps the sex ratio of various root-knot nematode species are influenced by the nutritional condition of the host plant. Tyler (1933) correlated low rate of development as well as increase in percentage of males of Meloidogyne sp. propagated in tomato-root cultures with increasingly adverse conditions of nutrition. Similarly, Linford (1941) observed large numbers of males of Meloidogyne sp. and weak development of females in small veins and near the margins of cowpea leaves where nutrition was considered to be poor. The rate of development of M. incognita was reduced in lima beans grown in nutrient solutions deficient in potassium and accelerated in plants grown in solutions with excessive potassium, according to Oteifa (1953) . Similar results were obtained by Marks & Sayre (1964) Jenkins, 1959). Concentration of certain mineral elements may increase in one case or decrease in another, probably depending on the particular nematode-host plant combination, the severity of infection and other conditions. Certainly more information is needed on this subject.
Changes in the mineral element concentration of the host may be associated with and, perhaps, play an active role in sex expression of the root-knot nematodes. This is suggested by observations in other animals with phenotypic sex expression, such as Bonellia viridi.r, Ophryotrocha puerili.r, Tigriopus japonicus, etc. in which the concentration of various mineral elements or other substances in the environment they live in, determine, in some way, their sexual differentiation toward the male or the female sex (Herbst, 1935; Hartmann & Lewinski, 1938; Takeda, 1950) . In the present study, the effect of various mineral element deficiencies of the host plant on the rate of development and sex ratio or sex differentiation of M. incognita (Kofoid & White) was investigated. In addition, the concentration of N, P, K, Ca and Mg in nematode infected plants and control plants propagated in various nutrient solutions was determined and compared.
MATERIALS AND METHODS
The experiment was conducted with tomato plants in plastic pots (diam. 10 cm) filled with fine quartz sand. The surface of the pots was covered with aluminum foil to suppress growth of algae and mosses. During the first 2 weeks the plants were supplied with complete nutrient solution (Hoagland & Arnon, 1950) . After 2 weeks they were subjected to the various mineral element deficiency treatments. The composition of the nutrient solutions used is shown in Table I. Each treatment   '  TABLE I Com po.rition of nutrient solutions used in studying the effect of host nutrition on sex differentiation of root-knot nematodes 1) One liter of stock solution contained H3BO3, 2.86 g; MnC12.4H20, 1.81 g; ZnS04.7H20, 0.22 g; CuS04.5H20, 0.08 g; H2Mo03.H20, 0.02 g; chelated iron (Sequestrene -10% Fe), 10 g. comprised 15 plants. Height of plants was measured at 2-day intervals to determine growth rate. Pots were drenched weekly with distilled water to prevent salt accu-
